Tyrosyl-tRNA synthetase from wheat germ.
Tyrosyl-tRNA synthetase (TyrRS) was purified 5,000-fold from wheat germ extract by ultracentrifugation, precipitation with ammonium acetate, and column chromatography. Under denaturing conditions the enzyme ran as a single band on SDS-polyacrylamide electrophoresis with an apparent Mr of 55,000. The native molecular weight determined by gel filtration was 110,000, suggesting a quaternary structure of an alpha 2 type for native TyrRS. Purified enzyme activity, based on the aminoacylation reaction, was studied in terms of Mg2+, ATP, pH, and KCl dependence. Optimum concentrations were 6 mM Mg2+, 4 mM ATP, and 200 mM KCl at pH 8. The Km values for ATP, tyrosine, and tRNA were 40, 3.3, and 1.5 microM, respectively. The instability of the TyrRS activity and the methods used for stabilizing it are discussed. In wheat germ extract we found a second tyrosylating activity that works with Escherichia coli tRNA, but not with wheat germ tRNA. We believe that this enzyme is the mitochondrial tyrosyl-tRNA synthetase of wheat germ.